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content of various cell types 273 
—DNA complex, camptothecin 
stabilization 273 
inhibitors on CLL lymphocytes 274, 275 
DNA topoisomerase II (EC 5.99.1.3) 
content of various cell types 273 
—DNA complex, stabilization by 
drugs 273 
in ADR cytotoxicity 273 
inhibitors of 33, 44 
inhibitors on CLL lymphocytes 274 
Doxorubicin see Adriamycin 


10-EDAM (antifolate) 
cytotoxicity versus TS activity 281, 283 
on rat sarcoma cells 281, 282 
structure 282 
Enzyme-pattern-targeted chemotherapy 
allopurinol 78, 79, 85-87 
tiazofurin 78-80, 84, 85, 87 
Erythro-9-(2-hydroxy-3-nonyl)adenine 
(EHNA) inhibition of adenosine 
deaminase 125-128, 135 
Escherichia coli TS 
active site region 181 
gene 183 
isolation from 49 
specific activity 184 
Etoposide on P and Q CHO cells 33 
ExChemo mathematical model of 
chemotherapy 36-44 
carmustine in 41, 43 
cytarabine in 39-41, 43 
cytokinetic model 38 
difluorodeoxycytidine in 42, 43 
major components 37 
synergism predictions 44 


2-Fluorodeoxyadenosine on resistant L1210 
cell lines 131, 136 
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5-Fluorodeoxyuridine 5’-monophosphate 
(FdUMP) 
binding to TS 50, 53, 59 
in TS purification 190, 200 
inhibition of TS 162, 182 
structure 48 
ternary complex with TS and methylene 
tetrahydrofolate 150, 201, 202, 204 
ternary complex with TS and 
PDDF 47-59 
location in 50, 54, 57 
5-Fluorouracil (SFU) 
chemotherapy limitations 
loci of action 162 
on P and Q CHO cells = 33 
toxicity 162 
Folate 
accumulation in H35 cells 211 
binding protein 
from human placenta _ 16, 19, 20 
from L1210 cells 18, 19, 22 
relation of membrane to 
cytosolic 18-22 
sources of membrane 5, 6 
cofactors 3 
dependent enzymes as chemotherapy 
targets 4 
depletion by metoprine 211-215 
efflux routes in L1210 cells 68 
in TS purification 191 
levels, cellular response to 
antifolates 215, 216 
metabolism scheme and inhibitors 210 
on TS-FdUMP binding 53 
reduction in cultured cells 
transport 
in L1210 cells 17 
model for 19 
in neoplastic cells 13 
proteins 14 
system, cell folate levels and 211 
Folate derivatives see also Dihydrofolate 
10-formyl DHF inhibition of TS 3 
5-formyl tetrahydrofolate uptake 
into L1210 cells 17, 19 
system 13, 19 
10-formyl tetrahydrofolate 
cofactor in purine biosynthesis 4, 5 
MTX on 3 
5-methyl tetrahydrofolate 
folate binding protein on 6 
uptake into L1210 cells 17, 19 
uptake system 13, 19 
5-10-methylene tetrahydrofolate, MTX 
on 3 
Folylpolyglutamate inhibition of TS 183 


161, 162 


214, 215 


Folylpolyglutamate synthetase (FPGS, EC 
6.3.2.17) 
CB3717 and analogs as substrates 170, 
171, 174 
cell folate levels and 211 
in MTX sensitivity of cells 280 
MTX affinity in CCRF-CEM cells 280, 
283 
10-Formylfolate-aminohexyl-Sepharose in 
TS purification 191, 193, 197, 198 
5-Formyltetrahydrofolate (leucovorin, LV) 
rescue 
in MTX therapy 231, 236 
in vitro studies 237 


in TMTX therapy 284 


Gene 
expression 
protein kinase C in 98 
role of G proteins 113 
signal transduction pathways 99 
amplification and expression in resistant 
CCRF lines 238, 240, 243 
expression under clinical 
conditions 240-243 
hybridization probe 234 
overexpression in multidrug 
resistance 232, 238, 242, 243 
y-Glutamyl hydrolase 
(conjugase, EC 3.4.22.12) 
MTX on 215 
Glutathione 
concentration in CLL lymphocytes 271 
on alkylating agent toxicity 270 
oxidized, efflux 69, 70 
Glycineamide-ribonucleotide transformylase 
(GAR Tvase, EC 2.1.2.2) 
inhibition by DDATHF 209, 210, 261 
inhibition by MTX polyglutamates 5 
target for folate-dependent enzyme 
inhibition 4 
Glycoprotein p170, anion efflux and 65, 70 
GMP-PNP (GTP analog) Ca** 
mobilization 107, 108 
GTP 
biosynthesis 
de novo, tiazofurin on 78, 85, 87, 93 
salvage pathway, allopurinol on 78, 
85, 86, 93 
concentration in blast cells, tiazofurin 
on 87, 88 
GTPase 
activity of G protein 97 
inhibition by cholera toxin 98 
selenazofurin on 104 
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tiazofurin on 104 
Guanine nucleotide binding proteins (G 
proteins) 
activation by guanosine analogs 107, 108 
activation, nucleoside and nucleotide 
regulation 113, 114 
binding of 7-thia-8-oxoguanosine 108 
Ca?* second messenger 107 
cholera toxin on 102 
classification 97 
guanine nucleosides on 114-116 
heteronuclear structure 97 
immune response receptors and 105 
in gene expression 99, 116, 117 
in phospholipase C activation 98 
selenazofurin on 104 
a subunit, GTPase activity 97 
tiazofurin on 102, 104, 113 
transmembrane signalling 105-109 
Guanine phosphoribosyltransferase (GPRT, 
EC 2.4.2.8) 
activity in treated leukemic patients 90 
inhibition by hypoxanthine 85, 93 
Guanosine analogs 
chemotherapy 116 
on immune response 114-116 
phosphorylation of 110, 111 
7-thia-8-o0xo 
antiviral activity 111, 112 
B cell activation 105, 107, 115 
binding to G protein 108, 114 
compared with deoxy analog 106, 107 
interferon induction 105, 108-110 
macrophage stimulation 105 
natural killer cell stimulation 105, 109 
M-FBP probe 9 
MTX 153 
MTX/6 resistant line 234, 235 
MTX-AA-dUMP on_ 153 
multidrug resistant lines from 237 
CCRF ACTD400 238-240 
CCRF ADRI1000 238 
CCRF VCR1000 238 
lymphoblastoid cell line RPMI1788 
(ATCC CCL156) 232 
lymphoblastoid cell line WI-L2 
CB3717 cytotoxicity 166 
CB3804 cytotoxicity 166 
lymphocytes (normal) 
GSH content 271 
CLB on 271, 272 
topoisomerase II absence 273, 274 
lymphomas (see also Burkitt's lymphoma) 
topoisomerases in 273 
mammary carcinoma ZR75 cells, M-FBP 
probe 9 
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mammary tumor lines, 8-chloro-cAMP 
on 100, 101 
neuroblastoma, mrdl gene 
expression 241 
osteosarcoma 
cell line MG-63 (ATCC CRL 
14271)/MTX-7 resistant 235 
DHFR gene amplification 236 
cell line SAOS-2/MTX-7 resistant 235 
LV rescue 237 
cell line TE-85/MTX-7 resistant 235 
DHFR gene amplification 236 
LV rescue 237 
high dose MTX treatment 231, 236 
placenta folate-binding protein 19, 20 
amino acid sequences 21 
homologies of peptides 20 
relation to L1210 cell protein 19 
reticulocytes M-FBP from 6 
soft-tissue sarcoma 
MTX resistance 281 
TMTX on 284 
T-cells C184 phosphotransferase 
activity 110 
TS 
active site region 181 
specific activity 184 
on Ca** 107, 108 
phagocytosis induction 108-111 
phosphorylation of 109-111 
structure 106 
superoxide anion generation by 105 


HAG-IQ see 1-Isoquinolylmethylene-N- 


hydroxy-N’-aminoguanidine tosylate 


Herpesvirus ateles TS active site region 182 
Herpesvirus saimiri TS active site 


region 182 


HIV genome, G protein and 114 
Human 


carcinomas, refractoriness to 
chemotherapy 27, 44 
colon carcinoma HCT-8 cells 
cell loss factor 30 
culture 28 
growth curve 30, 31 
epidermoid carcinoma 
cell lines 
polyglutamate formation 280, 281 
MTX sensitivities 280 
KB cells, folate binding proteins 19 
amino acid sequences 21, 22 
homologies 20 
M-FBP from 6, 9 
MTX sensitivity 280 
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erythroleukemia K-562 cells 
N®-benzyl cAMP on_ 100 
8-chloro-cAMP 100 
tiazofurin induced differentiation 
in 88, 101 
tiazofurin induced down regulation of 
c-Ki-ras oncogene 91, 93 
HCT-8 cells TMTX efflux 8 


HeLa cells topoisomerase II content 274 


leukemias 
ALL 
blast cells 
MTX polyglutamate 
formation 278-280 
retention of MTX 278 
sensitivity to folate 
antagonists 278 
tiazofurin treatment 
AML 
blast cells 
absence of MTX 
polyglutamylation 278-280 
sensitivity to folate 
antagonists 278 
resistance to chemotherapy 277 
tiazofurin treatment 
280 
CLL drug resistance 267-275 
lymphocytes 
adriamycin resistance 272-275 
topoisomerase II absence 273, 
274 
GSH concentrations 271 
B cell instability 271 
CLB on 271, 272 
uptake of chlorambucil 
DNA binding 268 
HPLC and radioassay 
comparison 268, 269 
HL60 cells 
culture 76 
hypoxanthine on guanylates 
86 
retinoic acid on 77, 91 
tiazofurin—retinoic acid 
synergism 91-93 
tiazofurin treatment 
chemiluminescence, phorbol ester 
stimulated 102, 103 


80-85 


induced differentiation 77,91, 92, 


102, 113 
on DAG levels 113 
IMPDH activity in 75, 90 
mdrli gene expression in 238, 240, 241 
tiazofurin chemotherapy 75-93 
allopurinol in 78, 85, 93 


80-85, 90, 101, 


77, 85, 


clinical rationale 90 
critical issues in 76 
TAD from 90 
treatment protocol 78, 92 
topoisomerases in 273 
TS, dUMP binding to 54 
lung carcinoma LX-1,8-chloro-cAMP 
on 100 
lymphoblastoid cell line CCRF-CEM 
(ATCC CCL119) 
culture 146 
N-Hydroxysuccinimide-MTX 
inhibition of folate efflux 68 
inhibition of MTX efflux 63 
Hydroxyurea (HU) 
inhibition of L1210 cell growth 
on ED2 line 127, 130 
on HU-7 line 127, 128 
on Y-8 line 127, 129 
synergism with deoxyadenosine 125, 
126 
on cytidine metabolism 135 
on ribonucleotide reductase non-heme 
iron subunit 128-131 
Hypoxanthine 
allopurinol on 78, 85-88, 93 
in human plasma 85-87 
in tiazofurin-treated human leukemia 78 
on guanine salvage 85, 86 
Hypoxanthine-guanine 
phosphoribosyltransferase(HGPRT,EC 
2.4.2.8), allopurinol on 85, 90, 93 


Immune response 
G protein binding and_ 115 
guanosine nucleosides on 114-116 
selective modulation 105-109 
IMP dehydrogenase 
(IMP DH, EC 1.1.1.205) 
as chemotherapy target 75 
in leukemia 75, 90 
TAD inhibition of 75, 85, 87, 102 
tiazofurin inhibition of 75, 78-80, 84, 87 
IMPY see 2,3-Dihydro-1H- 
imidazo(1 ,2-b)pyrazole 
Inosine analogs, phosphorylation of 110, 
111 
Inositol triphosphate in gene expression 98, 
99, 105 
a-Interferon induction by 
pyrimidinones 115 
7-thia-8-oxoguanosine 105, 108-112 
Interleukin 1 (IL-1) in adjuvant 
arthritis 249, 257-259 
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Interleukin 2 (IL-2) synthesis, MTX 
on 249, 255, 257, 262 
aminoguanidinetosylate(HAG-IQ)on 
resistant L1210 cell lines 127, 131 


Lactobacillus casei TS 
active site region 181 
C terminal 57 
3D structure 51 
purification from 189-205 
dUMP binding 54 
Leishmania major TS active site region 181 
Leucovorin (LV) see 
5-Formyltetrahydrofolate 
Liposomes binding of adriamycin 219-227 
cardiolipin 219, 220 
cerebroside 220 
dicetyl phosphate 219, 220 
on ADM antitumor activity 225-227 
on ADM tissue distribution 223-225 
phosphatidylserine 219-223 
sulfatide 219-222 
5-Lipoxygenase (EC 1.13.11.12) 
inhibition 250 


Macrophage activation 
consequences of 105 
stimulation by pyrimidines 115 
stimulation by 
7-thia-8-oxoguanosine 105 
Metallothionein on alkylating agent 
toxicity 270 
Methotrexate (MTX) 
analogs, improved transport 7 
binding, comparison with MTX-AA- 
dUMP 152 
chemotherapy, computer simulation 
studies 36 
chemotherapy limitations 161 
cytotoxicity, cellular attributes 
required 278 
cytotoxicity mechanism 3, 4 
depletion of one-carbon tetrahydrofolate 
pools 161 
efflux measurement 62 
efflux mechanisms 5, 8 
efflux routes in L1210 cells, 
inhibition 62-66, 68-70 
by BSP 63, 68, 69 
by CCCP 64, 68 
by diamide 64, 68 
by 1-methyl-3-isobutylxanthine 64, 68 
by NHS-MTX 63 


by probenecid 63, 68, 69 
by prostaglandin A, 64, 68, 70 
by quinidine 65, 66 
by reserpine 65, 66 
by verapamil 65, 66 
by vincristine 64, 69 
effect of buffer conditions 63, 64 
relation to detoxification in multidrug- 
resistant cells 66 
'H NMR resonance shifts 149 
in adjuvant arthritis 248 
leucovorin on 260 
metabolism in spleen cells 250 
on IL-1 synthesis 249, 257-259 
on macrophage function 259 
on neutrophil chemotaxis 249 
on passive disease 250, 252, 253 
polyglutamylation 260, 261 
suppression of inflammation 250, 251, 
260, 262 
in rheumatoid arthritis 247-262 
chemical follow-up evaluations 248 
inhibition of neutrophil 
chemotaxis 254 
low dose oral Rheumatrex 247 
treatment cessation and 254 
in streptococcal cell wall-induced arthritis 
on IL-2 synthesis 249, 255, 257 
on inflammation 254 
on joint destruction 255, 256 
on mitogenesis 255, 257 
on T-cell function 255, 257 
influx and efflux systems in L1210 
cells 61-70 
inhibition of DHFR 150, 209, 210 
inhibition of TS 141, 149 
leucovorin rescue 162 
M-FBP transport of 6 
on CCRF-CEM cells 153 
on folate levels 214 
on y-glutamyl hydrolase levels 215 
on L1210 cells 153 
on rat sarcoma cells 281, 282 
photoaffinity analog 14-18 
resistance, clinical, DHFR gene 
amplification 236 
resistance determinants 8, 9, 162 
resistance, DHFR and 231 
resistance in childhood 
malignancies 231-243 
resistance in differing cell types 277-284 
distinction between acquired and 
intrinisic 284 
resistant human cell lines 234 
transport in 235 
resistant L1210 cell line, TMTX on 7 
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sensitivity of AML and ALL blast 
cells 278 
structure 282 
toxicity 162 
transport 13 
treatment and leucovorin rescue 231 
uptake into L1210 cells 17 
model for 19 
Methotrexate 5-aminoallyl 2’-deoxyuridine 
5’-monophosphate 
(MTX-AA-dUMP) 141-155 
bifunctionality 154 
'H NMR resonance shifts 149 
3H preparation 144 
3H uptake assay 146 
inhibition of DHFR 150, 154 
inhibition of TS 149 
on CCRF-CEM cells 153 
on L1210 cells 153 
TS binding 
absorbance difference spectra 152, 155 
comparison with MTX 152 
fluorescence quenching 150, 151, 155 
gel electrophoresis 150 
uptake limitations 154 
Methotrexate polyglutamates 
distribution in arthritic spleen cells 260, 
261 
formation in ALL blast cells 278-280 
inhibition of AICAR 
transformylase 161, 261 
inhibition of folate-dependent 
reactions 3-5 
inhibition of TS 161, 261 
in situ TS assay for 278 
requirement for MTX cytotoxicity 278 
4-Methyl-5-amino- 1-formylisoquinolene 
thiosemicarbazone (MAIQ) 
on resistant L1210 cell lines 127, 131 
on ribonucleotide reductase non-heme 
iron subunit 128-131 
5,10-Methylenetetrahydrofolate 
(CH,-H4PteGlu) 
binding sequences in TS complex 56 
in dTMP formation 141 
in TS catalysis 47, 189 
limitation in SFU therapy 162 
polyglutamate forms 54, 55 
structure 48 
TS-FdUMP ternary complex 201, 202 
1-Methyl-3-isobutylxanthine (MIX) 
inhibition of 
cholate efflux 67, 68 
MTX efflux 64, 68 
5-Methyltetrahydrofolate transport into 
cells 231 


Metoprine (DDMP) 


depletion of folates 211-215 

growth inhibition, folate levels on 215, 
216 

inhibition of DHFR 209-211 

on H35 cell growth 211, 212, 216 

structure 211 


Milk folate binding proteins 19 


amino acid sequences 21 
homologies 20 


Monkey kidney epithelial cells MA104, 


M-FBP from 6 


Mouse 


CBA/CAJ 7-thia-8-oxoguanosine 
on 108-110 
Glasgow osteosarcoma, tiazofurinon 101 
graft versus host disease, MTX on 255 
L1210 ascites tumor, TS inhibition 164, 
165, 171, 172 
CB3717 and analogs on 172, 173 
L1210 cells 
ADR on 273 
anion detoxification by efflux 
pumps 61-70 
cholate influx and efflux 62, 66-68 
inhibition of 67, 68 
culture 61, 62 
folate binding protein 6 
folate levels MTX on 214 
folate and urate efflux routes 68, 69 
lines resistant to ribonucleotide 
reductase inhibitors 123-137 
ADP reductase in extracts 132 
CDP reductase in extracts 132-134 
comparison with wild-type 127-131 
cross resistances, summary 136 
cytidine metabolism, reductase 
inhibitors on 135 
ED2 properties 127, 130-136 
effector-binding subunit excess 134, 
136 
feedback control mechanisms 
and 136 
four-drug combination 126 
growth in HU, IMPY, 
deoxyadenosine or deoxyguanosine 
127, 129 
HAG-IQ on 131 
HU-7 properties 127, 128, 131, 132, 
134-136 
MAIQ on_ 131 
non-heme iron subunit excess 134, 
136 
selection of 124-127 
Y-8 properties 127, 129, 131, 133, 
135, 136 
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MTX cytotoxicity 
MTX efflux 5 
inhibition 62-66, 68-70 
MTX influx pathway, model 19 
MTX resistant 8 
line R81 
photoaffinity labeling 
studies 14-19 
transport defect 18 
MTX sensitive line S, photoaffinity 
labeling studies 14-19 
MTX with vinca alkaloids on 8 
MTX-AA-dUMP cytotoxicity 153 
phosphotransferase activity 110 
selenazofurin on 104 
tiazofurin on 104 
topoisomerase II in 273, 274 
TS inhibition by CB3717 and 
analogs 171-173 
L1210 leukemia 
selenazofurin on 104 
tiazofurin on 104 
Lewis lung carcinoma, tiazofurin on 
model for neutrophil chemotaxis 
study 249, 252-254 
nude, ovarian tumor bearing 
ADM antitumor action, liposome 
entrapment on 225 
on tumor growth and body 
weight 226 
ADM tissue distribution, liposome 
entrapment on 223 
time course in blood and heart 224 
time course in tumor 225 
P388 leukemia, tiazofurin on 104 
peritoneal exudate cells (PEC) 
phosphotransferase activity 110 
stimulation by 
7-thia-8-oxoguanosine 105-110 
spleen cells Ca2*+ mobilization in 108 
TS active site region 182 
Multidrug resistance 
clinical correlation 241 
efflux route and 65, 66, 70 
in childhood malignancies 241, 242 
P-glycoprotein and 232, 243 
removal and retreatment on 238-243 
resistant human cell lines 237, 238 


153, 167 


NADPH oxidase (EC 1.11.1.2) in gene 
expression 99, 105 

Natural killer cell stimulation by 7-thia-8- 
oxoguanosine 105 

Neutrophil chemotaxis, MTX on 252, 253 


Nucleoside regulation of G protein 
activation 113, 114 
5'-Nucleotidase (EC 3.1.3.5) 
phosphorylation of tiazofurin 
Nucleotide 
down regulation of G protein 
activation 113 
ratios in L1210 cell extracts 
selenazofurin on 104 
tiazofurin on 104 


myc Oncogene 
down regulation 
by retinoic acid 88, 91, 93 
differentiation and 113 
expression, protein kinases on 113 
ras Oncogene 
down regulation by tiazofurin 76, 88, 
91, 93 
GTPase activity 100, 114 
Ovarian tumor (AMOC-I, endometrioid 
adenocarcinoma) 
in nude mice, liposome-entrapped ADM 
on 223, 225, 226 


P-glycoprotein 
mRNA expression 240 
role in multidrug resistance 232, 238, 241 
Pentostatin (2'-deoxycoformycin) 
on ATP pools 44 
on resting lymphocyte 44 
Pertussis toxin 
G protein uncoupling 98 
inhibition of chemiluminescence 
Phagocytosis induced by 
7-thia-8-oxoguanosine 108-110 
Phosphatidylcholine (PC) content of ADM- 
trapping liposomes 219, 221, 227 
Phosphatidylinositol turnover 
in gene expression 99, 105 
protein kinase C activation and 98 
Phosphatidylserine liposome, ADM 
binding 219, 222 
Phosphocellulose in TS purification 190 
Phospholipase C (EC 3.1.4.3) 
G protein activation of 98, 105 
phosphorylation 99, 101 
Phosphorylation of nucleosides 
phosphotransferase 109-111 
ribavirin monophosphate donor 110 
Phosphotransferase (EC 3.1.3.5) 
activity in various cell lines 110 
phosphorylation of guanosine and inosine 
analogs 111, 115 


108, 109 
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Polyacrylamide gel electrophoresis (PAGE) 
native, separation of TS ternary 
complexes 201-203 

Polyglutamation 

importance in antifolate 
chemotherapy 171, 173 

of CB3717 and analogs on TS and DHFR 
inhibition 170, 174 

of MTX on enzyme inhibition 161 

Polyglutamate substrates, TS binding 
sequence and 56, 57 

PolyU in TS purification 190 

Probenecid inhibition of 

cAMP efflux 64 
cholate efflux 67, 68 
folate efflux 68 

MTX efflux 63, 68, 69 

10-Propargyl-5 ,8-dideazafolate (PDDF) see 

also below 

binding to TS 50, 53, 54 

quinazoline ring and 53-55, 59 

folate levels and 214 

growth inhibition, folate levels on 215, 
216 

on TS 209, 210 

structure 48 

ternary complex with TS and 
FdUMP 47-59 

N!°-Propargyl-5 ,8-dideazafolic acid 

(CB3717) 
analogs 
amino acid variations 165 
aryl and alkyl substituents in C? 
169 
cytotoxicity 168 
TS inhibition 168 
benzoyl ring modifications 165 
N, O, S and Cl substituents in C? 167 
cytotoxicity 168 
TS inhibition 168 
N!° substituent variations 165 
aqueous solubility 166 
as FPGS substrate 171, 174 
clinical activity 163 
cytotoxicities 166 
plasma clearance 169 
structure 163 
toxicities 
human 163 
kidney 163, 165, 169 
liver 163, 169 
mouse 169 
TS inhibition 163, 166 
in whole cells 171-173 
polyglutamates on 170 
Prostaglandin A, 
catabolites efflux 69, 70 
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inhibition of cAMP and MTX efflux 64, 
68, 70 
inhibition of cholate efflux 67, 68, 70 
Protein, folate binding 
amino acid sequence 
antisera 17, 19 
from human placenta 
glycosylation 20, 22 
labeling by MTX photoprobe 
analog 18 
membrane-associated (M-FBP) 
hybridization studies 9 
properties 6 
relation of cytosolic 18, 19, 21, 22 
photoaffinity labeling 14-16, 18 
Protein kinase A (cAMP-dependent protein 
kinase) 
cellular transduction pathways and_ 112 
in gene expression 99, 113, 116 
phosphorylation of serine residues 98 
stimulation by 8-chloro-cAMP 101 
Protein kinase B (Ca2*/calmodulin 
dependent protein kinase) 
cellular transduction pathways and_ 112 
in gene expression 99, 113, 116 
Protein kinase C (PKC, EC 2.7.1.37) 
cellular transduction pathways 112 
8-chloro-cAMP 101 
in cellular proliferation 98, 100 
in gene expression 99, 105, 113, 116 
inhibition by cholera toxin 102 
selenazofurin on 104, 113 
tiazofurin on 104, 113 
ras Proteins reduction by 
8-chloro-cAMP 100 
PRPP synthetase inhibition by APP-MP 35 
Purine 
biosynthesis, inhibition of 
folate-dependent reactions 4 
metabolism, tiazofurin and allopurinol 
on 87 
Purine nucleoside phosphorylase (EC 2.4.2.1) 
gene hybridization probe 234 
Pyraziloacridine NSC 366140 
combination chemotherapy 
considerations 43 
formula 34 
on P and Q CHO cells 33 
RNA synthesis 35, 45 
Pyraziloacridine NSC 377163 
formula 34 
on P and Q CHO cells 33 


16, 20, 21 


Q-Sepharose chromatography in TS 
purification 192, 193, 196 
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Quiescent (Q) cells 
chemotherapy and 27-45 
combination 43, 44 
simulated, effect on 36, 39-43, 45 
culture system, description 29 
G,-G, transition and 27 
nutrient-depleted monolayers and 28 
reasons for drug effectiveness 45 
Quinazoline-based antifolates 162, 163 
structure-activity studies 165-174 
Quinidine inhibition of 
cholate efflux 67, 68, 70 
MTX efflux 65, 66, 68, 70 


Rat 
arthritis, adjuvant induced 248 
aminopterin on 250 
intracellular MTX polyglutamate 
distribution in 260, 261 
MTX on 
I, expression 258, 259 
IL-1 synthesis 249, 257-259 
inflammation 250, 251 
macrophage function 258, 259 
passive 250, 252, 253 
arthritis, streptococcal cell wall 
induced 248 
MTX on 
IL-2 synthesis 249, 255, 257, 262 
inflammation 254, 262 
joint destruction 255, 256 
mitogenesis 255, 257 
T-cell function 255, 257 
hepatoma 3924A cells 76 
retinoic acid on 91 
tiazofurin with dibromodulcitol on 91 
hepatoma H35 cells 
folate 
accumulation 211 
content of sublines 211, 212 
depletion by metoprine 211-214, 
216 
growth inhibition by 
antifolates, folate levels on 215, 216 
metoprine 211, 212 
synergism of TMTX and 
5,10-dideazatetrahydrofolate on 7 
sarcoma 
10OEDAM 281-283 
MTX on 281-283 
TMTX on 281-283 
Reserpine inhibition of 
cholate efflux 67, 68, 70 
MTX efflux 65, 66, 68, 70 
Retinoic acid 
down-regulation of myc oncogene 88, 91 
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on HL60 cell proliferation 91 
synergism with tiazofurin 76, 91, 92 
Rheumatoid arthritis, MTX 
treatment 247-262 
clinical follow-up 248 
mitogen response 255 
neutrophil chemotaxis inhibition 254 
toxicities 261, 262 
treatment cessation and 254 
Ribavirin, antiviral action 114 
Ribonucleoside triphosphate pools 
APP-MP on 35 
pentostatin on 44 
Ribonucleotide reductase (EC 1.17.4.1) 
assays 124 
critical properties of 123 
in DNA replication 123, 124 
inhibition 
effects on L1210 cell lines 
HAG-IQ 127, 128 
MAIQ 127-129 
inhibitors 
on wild-type and resistant cells, cytidine 
metabolism and 135 
specificity 136 
properties in cell-free extracts from 
wild-type and resistant lines 130-134 
subunit levels in resistant cells 134 
subunits and inhibitors 123, 126 


127-130 


Saccharomyces cerevisiae TS active site 
region 182 
Selenazofurin 
chemotherapy 116 
induced differentiation 116 
on L1210 cells 104 
on PKC 104, 113 
structure 101 
Sulfatide-containing liposomes, binding of 
adriamycin 219-227 
agarose gel electrophoresis 220 
efficiency of 220 
on ADM antitumor activity 225-227 
on ADM tissue distribution 223-225 
Scatchard plots 221, 222 
Superoxide anion generation 
in HL60 cells 102 


in peritoneal exudate cells 105, 108-110 


Tetradecanoylphorbol acetate (TPA) 
stimulation of superoxide anion in 


HL60 cells 102, 103 
Tetrahydrofolate in folate metabolism 
scheme 210 
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TAD (thiazole-4-carboxamide adenine 


dinucleotide) 
from tiazofurin 89 
in human leukemic cells 90 
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